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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 5 and 6 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. Claims 5 and 6 recites "selectively canceling" which is not disclosed in the 
specification. 

3. Claims 17-19 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. Claims 17-19 recites "the clipper" which is not disclosed in the specification. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 1-4 and 8-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hui 
US 6,654,417 Bl in view of Chiang et al. (Chiang), A new rate Control Scheme Using Quadratic 
Rate Distortion Model, IEEE, 1996, pgs. 73-76. 

6. As to claim 1, Hui teaches determining a target bitrate for a picture in the sequence based 
on the picture's complexity, [Fig. 2 (222); Fig. 3 (322)] generating a first quantizer estimate for 
the picture based on a fullness indicator from a transmit buffer of a video coder, [Col. 9 lines 31- 
34] generating a second quantizer estimate for the picture of quantizer assignments made to prior 
pictures of a same type, actual coding rates achieved by such quantizer assignments and the 
target bitrate, [Col. 9 lines 38-43] and selecting a quantizer based on a difference between the 
two quantizer estimates and based on the picture's complexity. [Col. 3 lines 64-65; Fig. 3 (306, 
312-322); Fig. 2 (206, 212-222); Col. 12 lines 24-33] 

Hui is silent as to the use of linear regression regarding a quantizer. 

Chiang teaches linear regression in determining a quanizer value. [Abstract; 1. 
Introduction Tl 1; 5. Rate Control for the MPEG-4 Coder] 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the linear regression teachings of Chiang with the device of Hui 
improving image quality and coding efficiency. 

7. As to claim 2, Hui (modified by Chiang) teaches the picture's complexity is determined 
by analyzing spatial complexity within the picture. [Hui - Col. 6 lines 9-19; Col. 12 lines 18-22] 

8. As to claim 3, Hui (modified by Chiang) teaches the picture's complexity is determined 
by analyzing motion complexity of the picture with respect to previously coded pictures. [Hui - 
Fig. 2; Fig. 3; Col. 6 lines 9-19] 
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9. As to claim 4, Hui (modified by Chiang) teaches the picture's complexity is determined 
by analyzing a number of bits used to represent each pixel in the picture. [Hui - Col. 4 lines 16- 
31] 

10. As to claim 8, Hui (modified by Chiang) teaches selecting a coding mode for blocks of 
the picture according to a rate control policy selected for the picture. [Hui - Col. 5 lines 58-67] 

11. As to claim 9, Hui (modified by Chiang) teaches the target bitrate is determined based on 
a number of bits (R) allocated to represent a group of pictures to which the picture belongs, a 
number (N) of like-kind pictures that will occur in the group of pictures. [Hui - Fig. 2; Fig. 3; 
Col. 11 lines 1-24; Col. 12 lines 24-33] 

12. As to claim 10, Hui (modified by Chiang) teaches when the picture is an I picture, the 
target bitrate T.sub.i is determined by: T i = max [R( 1 + NPXPXIKP+NBXBXIKB) 
, bitrate 8 * picturerate ] , where R represents a number of bits allocated to code a group of 
pictures in which the I picture resides, N.sub.P and N.sub.B respectively represent the number of 
P and B pictures that appear in a group of frames, X.sub.I and X.sub.P respectively represent 
complexity estimates for the I and P pictures in the group of frames, K.sub.P is a constant, 
K.sub.B is determined based on the complexity indicators, bitrate represents the number of bits 
allocated for coding of the group of pictures, and picturerate represents the number of pictures in 
the group of pictures. [Hui - Col. 6 line 55- Col. 7 line 5; Col. 1 1 lines 40-60] 

13. As to claim 11, Hui (modified by Chiang) teaches when the picture is a P picture, the 
target bitrate T.sub.p is determined by: T P = max [R(NP + NBKPXBKBXP), bitrate 8 
* picturerate ] , where R represents a number of bits allocated to code a group of pictures in 
which the P picture resides, N.sub.P and N.sub.B respectively represent the number of P and B 
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pictures that appear in a group of frames, X.sub.I and X.sub.P respectively represent complexity 
estimates for the I and P pictures in the group of frames, BLsub.P is a constant, K.sub.B is 
determined based on the complexity indicators, bitrate represents the number of bits allocated for 
coding of the group of pictures, and picturerate represents the number of pictures in the group of 
pictures. [Hui - Col. 6 line 55- Col. 7 line 5; Col. 1 1 lines 40-65] 

14. As to claim 12, Hui (modified by Chiang) teaches when the picture is a B picture, the 
target bitrate T.sub.b is determined by: 16 T B = max [R(NB + NPKBXPKPXB), 
bitrate 8 * picturerate ] , where N.sub.P and N.sub.B respectively represent the number of P and 
B pictures that appear in a group of frames, X.sub.I and X.sub.P respectively represent 
complexity estimates for the I and P pictures in the group of frames, K.sub.P is a constant, 
K.sub.B is determined based on the complexity indicators, bitrate represents the number of bits 
allocated for coding of the group of pictures, and picturerate represents the number of pictures in 
the group of pictures. [Hui - Col. 6 line 55- Col. 7 line 5; Col. 1 1 lines 10-65] 

15. As to claim 13, Hui (modified by Chiang) teaches when the picture is an I picture, the 
linear regression is performed using predetermined assumed values for the prior quantizer 
assignments and actual coding rates. [Chiang - Abstract; 1. Introduction If 1; 5. Rate Control for 
the MPEG-4 Coder] 

16. As to claim 14, Hui (modified by Chiang) teaches when the picture is an P picture, the 
linear regression is performed using quantizer assignments and actual coding rates for three prior 
P pictures. [Chiang - Abstract; 1. Introduction U 1; 5. Rate Control for the MPEG-4 Coder] 
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Claim Rejections - 35 USC §103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

18. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hui US 6,654,417 
Bl in view of Chiang et al. (Chiang), A new rate Control Scheme Using Quadratic Rate 
Distortion Model, IEEE, 1996, pgs. 73-76 further in view Vogel US 5,343,247. 

19. As to claim 5, Hui (modified by Chiang) teaches limitations of claim 1 . 

Hui is silent as to selectively canceling transform coefficients of coded blocks in the picture 
according to a rate control policy selected for the picture. 

Vogel teaches selectively canceling transform coefficients of coded blocks in the picture 
according to a rate control policy selected for the picture. [Fig. 2; Fig. 3; Col. 3 lines 61-63] 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the device of Hui modified by Chiang to improve image quality. 

20. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hui US 6,654,417 
Bl in view of Chiang et al. (Chiang), A new rate Control Scheme Using Quadratic Rate 
Distortion Model, IEEE, 1996, pgs. 73-76 further in view Suzuki US 6,937,656 B2. 

21 . As to claim 6, Hui (modified by Chiang) teaches the limitations of claim 1 . 

Hui is silent as to selectively canceling motion vectors of coded blocks in the picture according 
to a rate control policy selected for the picture. 
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Suzuki teaches selectively canceling motion vectors of coded blocks in the picture according to 
a rate control policy selected for the picture. [Col. 9 lines 14-19] 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the teachings of Suzuki with the device of Hui modified by Chiang to improve 
coding efficiency. 

22. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia US 
2004/0146108 Al in view of Chiang et al. (Chiang), A new rate Control Scheme Using 
Quadratic Rate Distortion Model, IEEE, 1996, pgs. 73-76 and further in view of Sugiyama US 
6,940,911 B2. 

23. As to claim 7, Hui (modified by Chiang) teaches the limitations of claim 1 . 

Hui (modified by Chiang) is silent as to decimating pictures within the video sequence 
according to a rate control policy selected for the picture. 

Sugiyama teaches decimating pictures within the video sequence according to a rate control 
policy selected for the picture. [Fig. 7; Fig. 11; Fig. 14; Col. 15 lines 10-19, 61-67; Col. 16 lines 
3-7] 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to combine the teachings of Sugiyama with the device of Hui modified by Chiang allowing for 
improving the image quality. 

24. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia US 
2004/0146108 Al in view of Chiang et al. (Chiang), A new rate Control Scheme Using 
Quadratic Rate Distortion Model, IEEE, 1996, pgs. 73-76. 
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25. As to claim 15, Hsia teaches a scene content analyzer having an input for source video 
data and an output for complexity indicators representing complexity of each picture in the 
source video data, a first quantizer estimator [Abstract; Fig. 3 (Scene Detection Module, 
Quantization Decision Module, and Picture Type Decision Module); Pg. 4-5 Tf 0045-0046] 
having an input for the source video data and complexity indicators, to generate a quantizer 
estimate of a picture based on a calculation of a target rate for coding the picture, [Fig. 3 
(Quantization Decision Module); Abstract; Pg. 0044] a second quantizer estimator having an 
input for the complexity indicators and past values of quantizer selections and coding rates 
achieved therefrom, the second quantizer estimator to generate a second quantizer estimate for 
the picture based on a prior quantizer selections and coding rates for like-kind pictures, [Fig. 3 
(Quantization Decision Module)] and a coding adapter, having inputs for the two quantizer 
estimates and the complexity indicators to select a quantizer for the picture based on a difference 
of the two quantizer estimates. [Abstract; Fig. 3 (Scene Detection Module, Quantization 
Decision Module, and Picture Type Decision Module); Pg. 4-5 If 0045-0046] 
Hsia is silent as to linear regression modeling quantization. 

Chiang teaches linear regression modeling quantization. [Abstract; 1. Introduction If 1; 5. Rate 
Control for the MPEG-4 Coder] 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the linear regression teachings of Chiang with the device of Hsia improving image 
quality and coding efficiency. 
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26. As to claim 16, Hsia (modified by Chiang) teaches the coding adapter comprises a 
subtracter having inputs for the two quantizer estimates. [Hsia - Abstract; Fig. 3 (Scene 
Detection Module - Scene Change Detection); Pg. 4-5 J 0044-0046] 

27. Claims 17-19, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hsia US 2004/0146108 Al in view of Chiang et al. (Chiang), A new rate Control Scheme Using 
Quadratic Rate Distortion Model, IEEE, 1996, pgs. 73-76 and further in view of Mitchell et al. 
(Mitchell) US 6,256,422 Bl. 

28. As to claim 17, Hsia (modified by Chiang) teaches a subtractor having inputs for the two 
quantizer estimates. [Fig. 3 (Scene Detection Module); Pg. 4-5 0045] 

Hsia (modified by Chiang) is silent as to a clipper coupled to an output of the subtractor. 
Mitchell teaches a clipper coupled to an output of the subtractor. [Fig. 1 1(a); Col. 13 lines 

28-61] 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the clipper teachings of Mitchell with the device of Hsia modified by 
Chiang to allow for removal of errors within an allowed range. [Mitchell - Abstract] 

29. As to claim 19, Hsia (modified by Chiang and Mitchell) teaches a subtractor having a 
first input coupled to the output of the clipper and a second input for a value of a quantizer of a 
previously processed picture. [Fig. 11(a); Col. 13 lines 28-61; Hsia - Fig. 3 (Mode Decision 
Mode)] 

30. As to claim 20, Hsia (modified by Chiang and Mitchell) teaches the coding adapter 
comprises a lookup table indexed by a complexity indicator representing complexity of the 
picture and the picture's coding type. [Mitchell - Col. 6 lines 26-34] 
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31. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsia US 
2004/0146108 Al in view of Chiang et al. (Chiang), A new rate Control Scheme Using 
Quadratic Rate Distortion Model, IEEE, 1996, pgs. 73-76, in view of Mitchell et al. (Mitchell) 
US 6,256,422 Bland further in view of Hui US 6,654,417 Bl. 

32. As to claim 18, Hsia (modified by Chiang and Mitchell) teaches the limitations of claim 
17. 

Hui teaches a divider. [Fig. 2; Col. 48-51] 

It would have been obvious to one of ordinary skill at the time the invention was made to 
combine the teachings of improving image quality. 

33. Claims 21-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hui US 
6,654,417 Bl in view of Hsia US 2004/0146108 Al. 

34. As to claim 21, Hui teaches for a plurality of macroblocks of an input picture, 
computing variances of a plurality of blocks therein, comparing minimum variance values of the 
plurality of macroblocks to corresponding minimum variance values of macroblocks from a prior 
picture, [Fig. 2 (202, 203); Fig. 3 (303, 302); Col. 81ines 50-51; Col. 8 line 66 - Col. 9 line 3; 
Col. 12 lines 18-23] calculating an activity level of the input picture from the variances, 
comparing the activity level of the input picture to an activity level of the prior picture. [Fig. 2 
(202, 216, 217); Fig. 3 (302, 316, 317); Col. 9 lines 38-47; Col. 12 lines 24-33] 

Hui is silent as to the generation of a scene change decision. 

Hsia teaches generating a scene change decision . [Fig. 3 (Scene Detection Module); Pg. 4-5 If 
0045] 
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It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the teachings of Hsia with the device of Hui improving image quality and coding 
efficiency. 

35. As to claim 22, Hui (modified by Hsia) teaches averaging the minimum variance values 
of each macroblock in the input picture, averaging minimum variance values of each macroblock 
in the prior picture, and comparing the average minimum variance values of the input picture to 
the average minimum variance values of the prior picture. [Hui - Fig. 3; Fig. 2; Col. 9 lines 38- 
47; Col. 12 lines 24-33; Hsia - Fig. 3; Pg. 4-5 U 0044-0046] 

36. As to claim 23, Hui (modified by Hsia) teaches averaging the minimum variance values 
of each macroblock in the input picture, averaging minimum variance values of each macroblock 
in the prior picture, normalizing each of the average minimum variance values, [Hui - Fig. 2 
(216, 217); Fig. 3 (316, 317); Col. 9 lines 37-47; Col. 12 lines 24-33] and determining a ratio 
between the normalized values of the input picture to the normalized values of the prior picture, 
and comparing the ratio to a predetermined threshold. [Hui - Col. 6 line 60 - Col. 7 line 41, 
equation within cited portion of shows the use of the activity ratio; Col. 9 lines 37-47 

37. As to claim 24, Hui (modified by Hsia) teaches averaging variances of all blocks in the 
picture, and comparing the average variance value to the average minimum variance value for 
the picture. [Hui - Fig. 2 (216, 217); Fig. 3 (316, 317); Col. 9 lines 37-47; Col. 12 lines 24-33] 

38. As to claim 25, Hui (modified by Hsia) teaches the comparison of activity levels 
comprises: determining a ratio between the activity level of the input picture and the activity 
level of the prior picture, and comparing the ratio to a predetermined threshold. [Hui - Col. 6 line 
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60 - Col. 7 line 41, equation within cited portion of shows the use of the activity ratio; Col. 9 
lines 37-47] 

39. As to claim 26, Hui (modified by Hsia) teaches normalizing activity levels for the input 
picture, normalizing activity levels for the prior picture, and comparing the normalized activity 
levels to each other. [Hui - Fig. 2 (216, 217); Fig. 3 (316, 317); Col. 9 lines 37-47; Col. 12 lines 
24-33] 

40. As to claim 27, Hui teaches variance calculator to calculate a plurality of variance values 
for each macroblock in a source image, Fig. 2 (202, 203); Fig. 3 (303, 302); Col. 81ines 50-51; 
Col. 8 line 66 - Col. 9 line 3; Col. 12 lines 18-23] a minimum variance selector to select a 
minimum variance value for each macroblock, [a memory to store minimum variance values of a 
previously processed image, [Fig. 2(201); Fig. 3(301)] a comparator to compare the minimum 
variance values of the source image to the minimum variance values of the previously processed 
image, an averager to calculate an average variance value for each macroblock, an activity 
calculate to calculate an activity level of the source image from the average variance values. 
[Fig. 2 (216); Fig. 3 (316)] 

Hui is silent as to decision logic to signal that the scene change based on a comparison of an 
output from the comparator and the activity level of the source image. 

Hsia teaches decision logic to signal that the scene change based on a comparison of an output 
from the comparator and the activity level of the source image. [Fig. 3 - Picture Decision 
Module] 
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It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to incorporate the teachings of Hsia with the device of Hui improving image quality and coding 
efficiency. 

Conclusion 

41. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANNER HOLDER whose telephone number is (571)270-1549. 
The examiner can normally be reached on M-Th, M-F 8 am - 3 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mehrdad Dastouri can be reached on 571-272-7418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ANH 03/1 1/08 



/Tung Vo/ 

Primary Examiner, Art Unit 2621 



